Mitochondrial DNA sequences recovered from eight Neandertal specimens cannot be detected in either early fossil Europeans or in modern populations. This indicates that, if Neandertals made any genetic contribution at all to modern humans, it must have been limited, though the extent of the contribution cannot be resolved at present.
The genetic affinities of the earliest modern humans of Europe and the earlier homonid occupants of the area, the Neandertals, has remained a hotly debated topic since the discovery of the extraordinarily robust skull cap and limb bones in the Neander Valley in 1856. While it is impossible to rule out a surreptitious coupling of the two groups in the more than 10,000 years they apparently co-occupied Europe, recent research and population genetic theory suggest that any genetic interchange was limited. This issue is central to the two main theories of modern human origins: the replacement model, where modern humans rapidly replaced archaic forms, such as Neandertals, as they began to spread from Africa through Eurasia and the rest of the world sometime around 100,000 years ago [1] ; and the multi-regional model, where genetic exchange or even continuity exists between archaic and modern humans [2, 3] . Two years ago, a review [4] reported that characteristic mitochondrial DNA (mtDNA) sequences retrieved from remains of four Neandertals are absent from modern human populations. It remained possible, however, that these sequences had been present in early modern humans, but had been lost through genetic drift or the continuous influx of modern human DNA in the intervening 28,000 years since Neandertals became extinct.
The difficulty in testing these ideas using ancient DNA is that most ancient human remains are contaminated with modern human DNA, which deeply penetrates bone and teeth samples during the washing and routine handling that takes place after excavation. This modern DNA will either out-compete authentic ancient sequences in PCR reactions, or recombine with them to produce artificial, but authentic looking genetic sequences [5, 6] . Consequently, even when strict criteria for authenticating ancient DNA results are followed (Table 1) , it can be impossible to determine the authenticity of results [7] such as a recent study of early modern human mtDNA [8, 9] . While this is an encouraging result, it depends on the human fossils actually containing any preserved ancient DNA at all. Serre et al. [10] used biochemical measures of protein diagenesis in the fossil human and Neandertal bones to indirectly support DNA survival, but this association is imprecise, and the threshold levels associated with DNA preservation have changed appreciably since first proposed [11] . Several of the human fossils are near the threshold levels, while others are left unexamined because they fall slightly outside, even though the first DNA-yielding Neandertal specimen also fails this test [12] . Furthermore, none of the Neandertal sequences were independently replicated, a key criterion for ancient DNA research because it is extremely liable to intra-laboratory contamination [13] . This is of particular importance because the very short Neandertal sequences obtained by Serre et al. [10] are all identical to others previously amplified in their laboratory.
Given an apparent lack of Neandertal mtDNA in the five early human fossils, Serre et al. Figure 1) . Furthermore, the proximity of the early modern human sequences to the mixing event has a large effect on their resolving power. Under the above population parameters, all five early fossil human sequences might well survive as distinct lineages 5,000 years earlier, but far fewer would be expected by, say 60,000 years ago, most having coalesced with ancestors of modern humans (Figure 1) . Therefore, if the mixing event was earlier or the early human fossils younger, the maximum reasonable Neandertal contribution could be substantially larger. Interestingly, coalescent theory indicates that certain levels of Neandertal genetic contribution can be rejected from modern human sequences alone [14] . In fact, the five modern lineages inferred at 30,000 years ago allow a Neandertal contribution of more than 45% to be rejected (Figure 1) . While a convincing template for future work, the Serre et al. [10] study demonstrates the limited power of coalescent models when a few sample points from a single genetic marker are used. We should also remember that a Neandertal male contribution to early modern humans would not be recorded in the maternally inherited mtDNA sequences. But it is perhaps too soon to conclude that definitive knowledge of the Neandertal contribution to the modern human gene pool will not be possible [10] . Future methodological developments are likely to allow nuclear loci to be retrieved from Neandertal fossils, and if non-human sequences are obtained from an independent locus the exclusion probabilities would multiply, substantially increasing the power (Figure 1 ). In the short term, recent advances in sequencing fossil proteins [15] and DNA retrieval from ancient sediments [16] provide a means to access much larger numbers of early modern human and Neandertal molecular sequences through time and space. Together these new avenues promise to reveal whether Neandertals were indeed the original 'bit of rough'. 
